Role of macrophages in the generation of circulating blood nucleosomes from dead and dying cells.
After apoptosis or necrosis, macrophages clear dead cells by phagocytosis. Although this process is efficient, circulating nucleosomes can occur in certain diseases, presumably reflecting either increased production or impaired clearance. To investigate the generation of blood nucleosomes, graded numbers of apoptotic and necrotic cells were administered to healthy mice, and levels of blood nucleosomes and DNA were determined. Using Jurkat cells as a model, nucleosomes and DNA were detected in the blood after the administration of 108 apoptotic or necrotic cells per mouse by the intraperitoneal route. The kinetics of the response were similar for both types of cells. The role of macrophages was assessed by eliminating these cells with clodronate liposomes or silica. Although clodronate treatment alone produced a peak level of blood DNA, the subsequent administration of dead cells caused no change in DNA levels. In contrast, silica treatment alone did not elicit a blood DNA response, though this treatment limited the rise in DNA from administered cells. Molecular studies showed that the blood DNA following the administration of apoptotic or necrotic cells arose from the mouse and the Jurkat cells, and its size distribution was consistent with apoptosis. Together, these findings suggest that the generation of blood nucleosomes depends on macrophages, with apoptosis a concomitant of a high burden of dead and dying cells.